The reaction of cysteine with ceruloplasmin copper.
The kinetics of decay in absorbance at 610 nm in the reaction of cysteine with ceruloplasmin was biphasic under anaerobic conditions. Admission of oxygen to the bleached ceruloplasmin restored the blue color to about 75% of the original value. However, under aerobic or anaerobic conditions an initial bleaching corresponded to a 25% decrease in blue color. This change was irreversible and remained after removal of excess cysteine from the reaction mixture by dialysis. There was no correlation between transient and steady-state kinetic parameters. Circular dichroism measurements showed a characteristic reduction in the negative band at 450 nm, which is specific for type 1b copper. Isolation and further studies on cysteine-modified ceruloplasmin with a lower A610/A280 ratio showed less than 10% reduction in enzyme activity toward p-phenylenediamine and o-dianisidine. Evidence is also presented that ceruloplasmin catalyzes the oxidation of cysteine with a one-electron reduction of oxygen and the formation of superoxide ion, which is then converted to H2O2 by ceruloplasmin. The effect of superoxide dismutase and catalase also confirms the presence of superoxide and H2O2. In sum, these data show that a permanent reduction of type 1b copper occurred when cysteine was used as a substrate. We conclude that there is a single electron transfer from cysteine directly to oxygen using one specific copper of ceruloplasmin, type 1b.